Prevention and inhibition of nasopharyngeal carcinoma growth by antiviral phosphonated nucleoside analogs.
Nasopharyngeal carcinoma (NPC) is universally associated with EBV infection. We have shown that the phosphonated nucleoside analog, (S)-1-[3-hydroxy-2-(phosphonylmethoxy)-propyl]cytosine (HPMPC) strongly inhibits growth of NPC xenografts in nude mice by causing apoptosis (J. Neyts et al., Cancer Res., 58, 384-388, 1998). We, therefore, tested two additional members of this drug family that have different degrees of antiviral activity, 9-[2-(phosphonomethoxy)ethyl]adenine (PMEA) and 9-2-(R)-(phosphonomethoxy)propyladenine (PMPA). Intratumoral injection of PMEA (75 microl of 2% solution) in C15 NPC xenografts, which are latently infected with EBV, slowed tumor growth moderately, whereas PMPA (75 microl of 2% solution) slowed tumor growth only marginally. Compared with the previous results showing complete regression of tumor, PMEA had less antitumoral effect than HPMPC, and PMPA had the least. After 4 weeks of preventive treatment, tumors formed in 12.5, 50, and 100% of mice treated with HPMPC, PMEA, and PMPA, respectively, in contrast to the development of tumors in all of the PBS-treated control mice. We also investigated the effect of each drug on the EBV-positive epithelial cell line NPC-KT in vitro. 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay showed inhibition of growth of NPC-KT cells by HPMPC and PMEA, but not by PMPA, which correlates with the results observed in tumor xenografts. Growth inhibition was attributable to induction of apoptosis in NPC-KT cells as indicated by a DNA fragmentation assay. Cleavage of poly(ADP-ribose) polymerase after treatment of NPC-KT cells with HPMPC was observed, which suggested that the apoptosis may be mediated by caspase(s). The apoptotic effects of the drugs are independent of any effects on EBV DNA polymerase, which is not expressed in these latently infected NPCs. These results suggest that HPMPC as well as PMEA could provide an adjunctive treatment for NPC.